Abstract: The role of confidence indices in explaining consumption growth in Sweden during the period 1975-94 is analysed in this paper. We first analysed which variables i nfluence the levels of the confidence indices. Two important such factors are found to be changes in real interest rates and changes in the inflation rate. Of the two forward-looking indices considered, the one regarding the personal financial situation is found to be more closely related to changes in consumption than the index regarding the general economic situation. The latter has no additional information content in the presence of the former. In a crude analysis the personal financial situation index explains about 37 % of the variance in the growth rate of consumption. The index has an important significant effect even in the presence of other variables in the two types of consumption models that are considered, an Euler equation and a solved-out consumption model. In the latter model, the confidence index increases the explained part of the variance in consumption growth from about 0.69 to 0.76. The real after-tax interest rate and the change in the inflation rate are important determinants of consumption. Financial wealth is more important than housing wealth and changes in debt also influence consumption. The solved-out consumption model is able to reflect the Swedish boom-to-bust cycle in consumption remarkably well.
Introduction
The consumption growth in recent years has been more difficult to forecast in Sweden than in many other countries. During the last decade private consumption went through a boomto-bust cycle in Sweden: in both 1986 and 1987 the real per capita growth rate was above 4
per cent while in 1992 and 1993 the growth figures were negative, -1.9 and -4.3 per cent, respectively (se also Figure 1 and 2). A recent study of forecasting accuracy in Sweden indicates that "the consumption boom of the middle 1980s was only anticipated with some delay and the great decrease in 1992 was unexpected" (Bergström 1993) . A general pattern of forecasts in Sweden during the late 1980s and early 1990s is that they underestimated GDP growth in the first part of the period and overestimated it in the second part of the period. Unsatisfactory forecasts for consumption was probably one reason for these for ecast errors .
1
The mistakes in predicting consumption have once more started a discussion in some OECD countries whether measures of consumer confidence could be used in monitoring consumption trends. 2 Several studies in Sweden report results of including consumer co nfidence in consumption functions. 3 When focusing on consumer confidence a forwardlooking element is explicitly introduced, something which has not yet been dealt with in any great detail in the Swedish discussion. A forward-looking behaviour appears to be consistent with one of the standard theoretical approaches to consumption modeling, the joint rational expectations and permanent income hypothesis (REPIH). A forward looking behaviour can also be incorporated in a solved-out consumption function of the errorcorrection type.
In this paper we will discuss primarily two questions: a) Whether a forward looking index of consumer confidence influences current co nsumer spending, and b) Whether a forward looking index of consumer confidence contains information about changes in consumer spending in addition to information contained in other variables.
We start by analyzing the relationship between consumption growth and two confidence indices, which measures expectations for the next twelve months, in section 2. Analyses based on both seasonal unadjusted and adjusted quarterly data are performed. The predi ctive value of the confidence indices is tested by estimation of models based on lagged co nfidence variables. Formal causality test are also performed in section 3 including a sy s-1 See Aasen & Sundberg (1993) . 2 See e.g. Carroll et. al. (1994) for the US case, Acemoglu & Scoot (1994) for the UK and Klein (1991) for the EC. 3 See Holmgren & Warginger (1994) for a survey.
tematic general-to-specific modelling of which factors that influence the confidence var iables. sections 4 and 5 examine the information content of the confidence variables using models of the Euler equation type and traditional solved-out consumption function. 
The Swedish Consumer Confidence index and private consumption -a crude analysis
The measures of consumer confidence we use come from Statistics Sweden and are avai lable since the fourth quarter of 1973. The Swedish surveys (the HIP-surveys) contain questions about the economic situation, the personal financial situation, buying intentions about cars and perceptions about unemployment. 4 Later the survey has also included questions about inflation and savings. The interviews take place at the very beginning of each quarter. The attitudinal questions in the HIP-surveys are based on a three point scale of the form "Better", "The same" and "Worse". A common practice is to calculate an index based on the difference between the proportion of responses to the alternatives "Better" and Regarding their own private situation consumers on average were more optimistic, Figure   2 . The average PCI index figure was -0.02 (-2 percentage points). The variability was much smaller than for GCI with a standard deviation of 0.11 units. There is more evidence of the early 1990s recession in the PCI index than in the GCI index. The minimum value of -0.27 was recorded in 1981:3 and 1992:4, two periods with declining consumption. The correlation between the indices for the general and private economic situation was 0.69.
Annual or quarterly changes in the modelling?
Before turning to the actual modelling we have to make a decision if we shall use seaso nally adjusted data and first differences or seasonally unadjusted data with either annual changes or with quarterly changes and seasonal dummies. A general discussion of the a dvantages or disadvantages of the two approaches is beyond the scope of the present paper. 5 We limit ourselves to just a few important points. Annual differences can be considered as moving sums of quarterly differences, which has the obvious advantage of eliminating part of the random errors. A major drawback of using annual differences is the probable intr oduction of serial correlation. An important aspect is the usefulness of the results in terms of direct applicability and ease of interpretation. Here quarterly differences based on una djusted data are at a serious disadvantage as the strong seasonal effects make them more or less useless for direct comparisons. Thus we have to use seasonally adjusted data or annual differences if a direct interpretation of results is important.
In models where simultaneity bias can be disregarded the aspects mentioned above should be the most important ones and the most suitable alternative should be selected in each special case. It can be noted that much of the error correction-type modelling where longrun aspects are important is based on annual differences and models estimated by OLS.
In situations where simultaneity bias must be considered the situation is more complicated.
An acceptable estimation method in this case is in general instrumental variables estim ation. A common choice of instruments is suitable lags of certain of the explanatory var iables, lags that are chosen in such a way that they are guaranteed to be uncorrelated with the structural residuals. The use of annual differences causes difficulties in such a case.
The reason is that we then implicitly include variables dated "t-4", which means that i nstruments dated even further back in time must be used if we want to avoid any possibility of correlation between instruments and structural residuals. However, this has the dra wback that the instruments in general will be so weak that the efficiency of the estimates must be seriously questioned. As a conclusion it can be said that in situations where i nstrumental variables estimation is considered essential there are strong arguments for the use of some form of quarterly differences. This implies that an increase in the PCI balance by 0.10 units (10 percentage points) on average is associated with an increase in the annual consumption growth rate of 1.6 pe rcentage points. From a statistical point of view, the model is obviously unsatisfactory.
Analyses based on annual differences
There is strong autocorrelation in the residuals as shown by the Durbin-Watson value, and a direct inspection of Figure 2 . The PCI variable does not reflect the consumption peak in 1986-87, when annual growth rates of up to 6-8 percent were recorded in certain quarters.
Large negative residuals in 1993-94 confirm the earlier mentioned impression that the PCI reflects the economic recession at that time very incompletely. Models with GCI instead of PCI again yield inferior results.
For the US and the UK Carroll et. al. (1994) and Acemoglu & Scott (1994) give corr esponding results based on seasonally adjusted data and quarterly differences. For the US there is a significant effect of the confidence index, but the explanatory power is very low. 
Consumer confidence, income and other macroeconomic variables
One explanation for the correlation between consumption and the confidence indices might be that attitudes reflect variables relevant to the consumers' planning problem. According to the REPIH 7 the change in consumption, for a given interest rate is proportional to the current innovation in future income expectations, i.e.
where r is a constant real interest rate, Y t+k and C t denote real labour income and consumption, respectively and E t and E t-1 is the expectation conditional on all information available in t and t-1, respectively. The change in consumption from t-1 to t which is u npredictable at time t-1, is directly related to the innovation or "news" about income. The expression on the right hand side of equation (1) thus shows the difference between the realisation and the one period ahead expectation of consumption and as such is indepen dent or orthogonal to any variable that was used in predicting today's consumption. Ther efore consumer confidence may be a coincident indicator if it summarises changes in agents' beliefs about future income and thus pote ntially consistent with the REPIH.
To study whether the two confidence variables used predict income we have performed a
Granger causality test regressing the annual change in the logarithm of income on lagged values of itself, each of the confidence variables and the changes in other relevant macr oeconomic variables. In all cases four lags were included. Variables included in the model are real growth in net wealth, share prices, consumption expenditures, inflation, the real interest rate and the rate of unemployment. Non-property disposable income is used as i n-come measure for household. 8 The results in the second column of Table 2 , reporting e xclusion tests on each variable with lags one to four, indicate that neither of the two conf idence variables predict the innovation in the growth of non-property disposable income.
The same is true for the growth rate in net wealth, the rate of unemployment and the the rate of inflation defined as the relative change in the implicit price deflator for consumer good, r real interest rate (inflation rate , ex post, deducted from yield on government bond), share share price index in real terms, Affärsvärldens general index adjusted for the inflation rate, c consumption expenditures, per capita in constant 1991 prices, GCI confidence index for the general economic situation, the differences in the proportions of "better" and "worse", and PCI confidence index for personal financial economic situation differences in the proportions of "better" and "worse". ∆ 4 indicates that the variable is expressed in seasonal differences, e.g. ∆ 4 lny = lny -lny -4 growth rate of the stock price index in real terms. The GCI index is significant only for the inflation rate, the real interest rate and for the growth rate in consumption. The PCI vari-able predicts the inflation rate, the real interest rate but not the growth rate in consumption.
It is also of interest to note that inflation and the real interest rate are significant predictors of both GCI and PCI -see the last column of Table 2 .
The Granger causality testing indicates that the "news" in the GCI and PCI variables does not affect income growth while the GCI affects consumption growth. The deletion test also indicates that the confidence variables are heavily influenced by above all inflation and the real interest rate. To further study which factors that influence GCI and PCI, we have used a systematic testing procedure of "the general to the specific" type. As explanatory var iables, all the variables in Table 2 have been considered, in all cases with lags 1 to 4 (the variables in unlagged form are not included). Four lags of the dependent variable are also included. We start with a model that includes all variables and then successively eliminate variables as long as they are insignificant. Each testing step is based on a potential elim ination of all four lags of each of the explanatory variables and the test used is a standard Ftest. In the case of GCI, this procedure leads to a model that includes the inflation rate, the real interest rate and lags of the dependent variable. It is also obvious that all four lags are not necessary for the included variables. A further elimination of the longest lags lead to the models shown in The model obviously is compatible with the data to the same degree as model (1) Obviously this model reflects the data as well as the model shown in Table 3 , which means that the basic explanatory variable could be described as the change in the nominal (longterm) interest rate.
The corresponding modelling with PCI as the dependent variable produces very similar results. Although there is a somewhat higher explanatory content in certain of the var iables, the model finally selected is basically the same as for GCI, the only difference being that two lags of the dependent variable are included. The first three steps of the testingdown procedure eliminate the change in the unemployment rate, the change in the share price index and the change in GDP. The p-values for deletion of the change in disposable income, wealth and private consumption at this stage are 0.21, 0.08 and 0.04 respectively, indicating some explanatory value. However, the further formal stepwise reduction in the model does not lead to inclusion of any of the variables. Nor is the pattern in the estimated parameters such that inclusion of a variable on these grounds seems warranted. To perform yet another test of the REPIH we use the standard Campbell-Mankiw (1991) model for the Euler equation. Campbell-Mankiw assume that there are two types of co nsumers. The first type obeys the rules of REPIH and the second consists of rule-of-thumb consumers who simply consume their current income. For the second group of consumers, who can be thought of as being liquidity constrained, the rate of growth of consumption is equal to the rate of growth of income. 10 Given this assumption, aggregated consumption is given by
In equation (2) the parameter λ denotes the fraction of consumption that accrues to co nsumers who are liquidity constrained. Hence, an estimate of λ close to zero shows evidence in favour of the REPIH model, while an estimate significantly different from zero indicates that some fraction of consumers are liquidity constrained.
A problem with equation (2), when it comes to empirical estimation, is that ∆Y t will be correlated with ε t , but a consistent estimate of λ can be obtained using instrumental variables.
Another related problem is that consumption decisions are made continuously while the data are measured as time-aggregates. As a result the observed series on spending will fo llow an IMA(1,1) process even if consumer behaviour conforms to the life-cycle model and the consumption good is completely nondurable. (2) is specified with a moving average term in the residuals, observations from period t-1 can be used as instruments.
In equation (3) the moving average parameter θ is estimated explicitly and as a result any variable dated at t-1 or earlier should be independent of ν t . Using a one period moving average for the error term in the model thus means that we minimise the loss of information for the instrumental variables but still satisfy the theoretical considerations.
In the econometric model the standard Campbell-Mankiw model, equation (3) is au gmented with a constant term, the real after-tax interest rate 12 and the confidence index PCI as additional explanatory variables. Before discussing the result for the Campbell-Mankiw model, it should be noted that the interviews for the confidence index take place in the very beginning of each quarter. This means that the values of the confidence variables can looked upon as the ultimo value of previous quarter, i.e. belonging to the information set "t-1", information available at the start of time-period "t". the lagged value of the variable.
As a consequence of this, ordinary excess sensitivity test with unlagged confidence var iables are reported in Table 4 . Experiments with one and two lags for the PCI variable in the Campbell-Mankiw model resulted in insignificant effects and much poorer R 2 s.
Experiments with the other confidence index, GCI, never showed any satisfactory results.
As income variable we use non-property disposable income. We estimate the models with and without MA terms and appropriate lags for the variables in the instrument set are used according to this. The model is tested with both seasonally adjusted data models (5) - (8) and unadjusted data models (1)- (4) of Table 4 .
The estimated parameters for the Campbell-Mankiw model are given in columns 2-6 of Table 4 . The dependent variable is the annual and quarterly differences of the logarithm of consumer expenditures, per capita in constant 1991 prices. All equations are estimated by the instrumental variables method. We have experimented with different instrument sets.
They are described below Table 4 and columns 10-12 give the R 2 when each right hand side variable is regressed on the relevant instrument set. Columns 7 and 8 give the R 2 of the estimated model and the p-value for the null that all coefficients are zero when the r esidual of the IV equations is regressed on the instrument set. A p-value greater than 0.05
indicates that the instrument set is independent of the structural error term of the model. This is Sargan's test for instrument validity, see i.e. Cuthbertson et. al. (1992) . Finally, in column 9 the p-value for the Breusch-Godfrey test for serial correlation up to fourth order are shown. In model (1) -(4) seasonally unadjusted data are used. Consumption and income growth are here expressed in seasonal differences, e.g. ∆ 4 lny = lny -lny -4 and ∆ 4 lnc = lnc -lnc -4 . In model (5) - (8) seasonally adjusted data are used. Consumption and income growth are here expressed in first differences, i.e. ∆lny = lny -lny -1 and ∆lnc = lnc -lnc -1 . The first column shows the lags in the instrument set. The instrument set consists of the constant, lagged values of the dependent variable and the independent variables in the model. Columns 2 -6 show the IV estimates of coefficients with standard errors in brackets for different specifications of the Euler equation. Columns 7 and 8 give R 2 for the IV estimates and show p-values for the Sargan test for instrument validity (Test 1). Test 2, in column 9, gives the p-value for the Breusch-Godfrey test for serial correlation up to fourth order. The final three columns show R 2 from regressing income growth, real interest rate and conf idence index for personal financial situation on the i nstrument set with different lag length. Variables: y non property disposable income, per capita in constant 1991 years prices, c consumer expenditures, per capita in constant 1991 years prices, r real after-tax interest rate (inflation rate , ex post, deducted from after-tax yield on government bond), and PCI confidence index for personal financial economic situation. Table 4 that using unadjusted data in the model gives poor results. In mo dels (1) -(4) non-property disposable income growth is never significant at the 5 percent level and the smallest p-value (0.07) for this variable is obtained in model (4). The is also true for the PCI variable for these models. The smallest p-value (0.053) for this variable is obtained in model (3). Only for models (3) and (4) where an MA(1) term is included do we get an acceptableR 2 . The estimated MA coefficient is thus the driving parameter in these two models. Models (1) -(4) are also examples of the drawback of the constraint set by the theoretical model that the instrument have to be dated back as far as "t-5" and "t-6". From columns 10 and 11 we see that the instruments are very weak so the efficiency of the est imates must be seriously questioned.
It is clear from
For the models where seasonally adjusted data and quarterly growth rates are used the e fficiency of the instruments improves. The PCI variable is significant in all the models (5) - (8) while the growth rate of income is insignificant and the lowest p-value for these var iable is as large as 0.36. Even when the MA(1) term is included, as in model (7) and (8), the R 2 is low; only about 18 per cent of the variance in the left hand variable is explained by the model. The Sargan test is not significant and thus the instrument set is valid for these models. A really striking finding is that when the PCI variable is included the income growth variable has no effect on consumption e xpenditures.
The expected sign of the real interest rate in the model is positive. Reported results show negative but insignificant estimates for this variable. Our results are in accordance with those reported by who with one exception never managed to identify a positive and significant coefficient for the interest variable.
We have also examined the recursive coefficient for the PCI variable which can be of interest when borrowing constraints for the consumer are discussed. If the predictive role of the confidence indicator is due to liquidity constraints, the hypotheses is that its coefficient should be lower when liquidity constraints are less binding. 13 We should thus expect a fall in the coefficient after the mid-1980s when the deregulation of the credit market occurred, but the recursive estimates do not confirm this hypotheses, see Figure 3 .
The coefficient is rather stable 1983-92 but hardly significant -the lower confidence limit is below zero for most of that period. After 1992 the coefficient increases with a small amount. report a sudden jump in the recursive coefficient of nonproperty disposable income for different consumption measures after 1991, based on est imates for annual data. They explain this finding by the fact that Swedish banks were beset by heavy loan losses, necessitating direct government support for a number of banks and as a result the credit constraints became tighter during the deep recession. Our result ind icates no such dramatic effects but the PCI coefficient shows a small increase and is si gnificant for 1993-94. 13 For a detailed survey of the financial deregulation in Sweden, see Englund (1990) . One objection to our empirical results is that it might be misleading to use consumer e xpenditures as the basic dependent variable in the model. Consumer expenditures comprise both expenditures for non-durables, durables and semi-durables which also introduces problems of durability in the consumption function. However, as has been pointed out by Mankiw (1982) consumption spending will follow an MA(1) process if the consumption good is durable. Thus, the specification of the consumption function with an MA(1) pro cess for the error term may be a remedy to this problem of durability in our models.
Figure 3 Recursive coefficients of the confidence index for the personal financial situation, PCI, for model (7) in
Our results indicate that when we add a certain forward looking consumer confidence ind icator to the Campbell-Mankiw model we find no evidence of excess sensitivity with r espect to income. Instead, the PCI variable predicts growth for consumption expenditures and thus rejects the REPIH. However, a repetition of the analysis of Table 4 using nondurable consumption expenditures as the basic dependent variable alters our conclusions in particularly for model (7) and (8). In model (7) income growth becomes significant at less than the 1 per cent level and the PCI variable on 8.5 per cent. In model (8) both variables are significant at less than the 5 per cent level. Thus in one of these two models the conf idence index is insignificant and income growth is the decisive variable. In the other both variables are significant. However, in the test for credit constrained consumers we believe that consumer expenditures is the best consumption measure. The estimated lambda value
gives an indication of the proportion of consumption expenditures for constrained consu m-ers. If non-durables consumer expenditures are used the interpretation of the meaning of lambda is not entirely clear. A remedy out of this problem can be to assume that utility is separable between durables and non-durables and that the non-durables share is constant for constrained consumers. However, resort to this assumption is not so a ppealing.
Our results using growth of consumer expenditures as dependent variable differ from those reported by Carroll et. al. (1994) for the US, but are rather similar to those reported by Acemoglu & Scott (1994) for the UK. The explanatory power of consumer confidence in the context of an Euler equation is considerably lower in the US than in the UK. The UK study arrives at the same conclusion as we do i.e. that the confidence variable is useful in predicting growth of consumer expenditures and the REPIH is rejected due to consumer confidence and not income.
The Euler model has been used as a vehicle among economists for testing the REPIH.
From a policy point of view it is of course of interest to know whether consumption is u npredictable or not. If excess sensitivity of consumption to income is caused by the fact that some households face liquidity constraints, it will have strong implications for fiscal po licy. Changing transitory taxes and transfers will affect current consumption to a larger e xtent than predicted by the REPIH model, thus giving a larger scope for anticyclical fiscal policy. Our result that the PCI predicts consumption also gives a larger scope for fiscal policy: if policy makers can influence consumer perceptions regarding the personal fina ncial situation for the next 12 months the growth rate in the economy will be affected. We have already learned that the consumer confidence index is heavily influenced by at least two other central macroeconomic variables, namely the change in the rate of inflation and the real after-tax interest rate, see Tables 2 and 3 , or changes in the nominal interest rate.
Fiscal and monetary action to curb inflation and lower the nominal interest rate will thus affect consumption expenditures through the consumers perceptions of the state of the economy.
One assumption underlying the REPIH model is that no income uncertainty is present. If this assumption is relaxed income uncertainty will result in precautionary saving. From theoretical models with income uncertainty we learn that the factor used to discount future income includes a part which reflects uncertainty. 14 This extra discount factor is larger for consumers with debts than for those with assets. If future income is more heavily di scounted because of uncertainty, current income must be more important in determining current consumption. This must be particularly true for young people without assets. U ncertainty and precautionary saving helps to explain why consumption follows income more closely over the life cycle than the REPIH suggests. One possibility is thus that the PCI variable reflects income uncertainty among households. In the next section a solved-out consumption function is estimated equipped with proxy variables for uncertainty and/or income expectations and the confidence index.
5.
The solved-out consumption function Muellbauer & Lattimore (1994) The variables included in equation (4) are consumption, c, non-property disposable income, y, the assets to income ratio, A -4 /y, the real after-tax interest rate, r, and an error term. The equation has an error-correction term, and the β parameter is the adjustment parameter originating from the hypothesis of habit formation or adjustment costs in co nsumption.
The λ parameter has the same interpretation as in equation (2). It is a measure of the fra ction of non-property disposable income accruing to consumers who are liquidity co nstrained. The assumption of two groups of consumers also introduces a moving average component in the error term. 16 In our empirical work we will consider this fact and co nsider models with and without such a moving average component. The inclusion of the 15 For details see Muellbauer & Murphy (1993a) and Muellbauer & Lattimore (1994) . For a short deriv ation see the Appendix. 16 The error term from equation (4) can written as ε = (1 -λ)ε u + λ(ε c -(1 -β)ε c -1 ), where ε u and ε c is the error term for the unconstrained and constrained consumers consumption function, respectively. A small λ-parameter and a high β-value can be an indication that the negative autocorrelation in the error term can be ignored.
MA term can also be motivated by the problem of durability in consumption as already mentioned.
In the Muellbauer & Murphy model, equation (4), both the constant α 0 and the parameter γ are diminishing functions of the real interest rate and uncertainty of income (precautionary savings). In our implementation we follow Muellbauer & Murphy (1993 a,b) and assume that both parameters are constants. Instead we include the real after-tax interest rate as a separate variable. To control for the effects of uncertainty and/or income expectations we experiment with the change in the rate of unemployment and inflation and the relative real changes in debt. We have also experimented with the ratio of changes in general gover nment net lending to income to capture the effects of the uncertainty of future taxes or that fiscal consolidation may stimulate consumption (see Giavazzi & Pagano 1990 ,1996 . This variable never turned out to be significant. To avoid the problem of reversed causation, i nstrumental variables will be used for the proxy variables for uncertainty effects and/or i ncome expectations.
The change in the rate of unemployment is often used as a measure of uncertainty and i ncome expectations in empirical studies. There are also several reasons why inflation may influence consumption. It may influence the value of and return on assets, it can make the recorded real income deviate from that perceived by households, and it may capture the effect of income uncertainty -for a discussion, see e.g. Koskela & Virén (1985) .
The real growth rate of debt can be used as a proxy for income expectations or income u ncertainty in an unregulated credit market. According to the life cycle theory debt is a fun ction of the consumers time preferences, intertemporal rate of substitution, expected income and the interest rate. Any changes in the mentioned factors will thus affect debt. Note also that the variable can be used as a proxy for rationing in the credit market. In a regulated credit market (before 1986 in Sweden) all consumers could save (postpone consumption) but not all could dissave (anticipate consumption). The availability of credit thus is impo rtant to anticipate consumption and the debt variable can be used as a proxy for rationing. 17 Like Muellbauer & Murphy, we use per capita data on consumption expenditures and nonproperty disposable income to represent consumption and income variables. 18 We have 17 The availability of credit has been reported as an important determinant of household savings and co nsumption in Sweden during the 1970s and the first half of the 1980s, see e.g. Bentzel & Berg (1983) and Berg (1990) . Furthermore, Berg & Bergström (1995) found in their study that the change in household debt was an important determinant of short-run consumer behaviour indicating that households have been credit constrained. 18 Berg & Bergström (1995) contains a detailed analysis of the integration and cointegration properties of consumption, income and wealth for a period that is quite similar to the one considered here. Such results are therefore not shown here.
also experimented with splitting net wealth into net financial wealth and housing wealth. 19 In general we find that the estimated effect is greater for net financial wealth than for housing wealth indicating that the later variable is less liquid than the former. We have also tested for seasonal effects with dummy variables. Only the variable for the third quarter D3 have a significant effect.
In all model specifications two dummy variables (equal to one for each quarter of 1986 and 1987, respectively, else zero) are included. We use these variables to capture effects of omitted factors. One of these effects is the deregulation of the credit market for hous eholds. Financial deregulation took place in the mid-1980s, which may have caused a te mporary increase or overshooting in household indebtedness and thus a drop in savings. Once households have adapted to the deregulation, savings should revert to its more long term-level. Another of these effects is the possibility of revaluation of future income which have an impact on today's consumption.
We have experimented with different specifications of Muellbauer & Murphy's benchmark model, equation (4), and included other right-hand variables in the model. For all models we use instrumental variables estimation -see below Table 5 for a description of the i nstrument set. We have chosen to instrument only the real after-tax interest rate and the proxies for expectations or uncertainty in the consumption function and not the more trad itional variables and income growth. 20 Results for our four models are displayed in Table 5 -each model estimated with and without a moving average component in the error term. A general feature of our results is that the inclusion of the MA term, although significant in all models, does not change the estimated parameters very much compared with the corr esponding model without MA-term.
We have also experimented with both the GCI and the PCI variable in the models and we found that the latter variable outperformed the former. The PCI variable is always strongly significant. The parameter estimates are stable across different models, varying between 0.09 and 0.14. We have also reestimated all models in Table 5 The speed of adjustment in consumption, i.e. the parameter β in equation (4), is estimated in the interval 0.20 to 0.30. The interpretation of this figure is that between one-quarter and one-third of the gap between desired and actual consumption growth for unconstrained consumers is adjusted within the period. Model (8) yields the highest value of the adjus tment parameter. The reported β estimates in are of the same size.
No model yields a significant estimate of the λ parameter. As the estimated growth rate in non-property disposable income is insignificant in all models we thus reach the same r esult using the solved-out consumption function as we did with the Euler equation. Our r esults are in sharp contrast to those reported by . They obtain an estimate of λ in the range .3 to .4 using the Muellbauer & Murphy model on yearly Swedish data for the period 1953-93. Another difference than the data frequency between the Agell study and ours is that the former study uses disposable income and a measure of pure co nsumption while we use non-property disposal income and consumption expenditures.
Both wealth ratios are estimated with a high degree of precision and a pervading characte ristic is that the effect of net financial wealth is greater than that of housing wealth in all models. This result indicates a lower degree of liquidity in the later form of wealth. In models without PCI housing wealth is always insignificant.
In the first two models the change in the rate of inflation is used as a proxy for income u ncertainty or expectations. These two models give a higher R 2 than models (3) -(6) where growth in debt and change in the rate of unemployment are used as proxy variables. The growth in debt is significant in models (3) and (4) as well as the change in the rate of u nemployment in models (5) and (6). Models (7) and (8), where both changes in the rate of inflation and growth in debt are included, shows the highest R 2 and the lowest standard error of regression. In all models, except (5) and (6), the real after-tax interest rate is significant at least at the 5 per cent level. Crucial for the size of the estimate of this variable seems to be whether the change in the rate of inflation is included or not. In models (3) and (4), where the growth rate in debt is the proxy for income expectations, the effect of the interest rate is reduced in size by as much as two thirds. The estimated parameter for the real after-tax interest rate varies between -.68 to -.15 and even the highest estimate of the effect is not unreasonably large as the impact effect on consumption growth of a change in the real after-tax interest rate by one percentage point is a decrease in consumption growth by between 0.68 and 0.15 percentage points. Note also that an increase in the real after-tax interest rate by one percentage point in 1994 is equivalent to a rise in the rate by nearly 30 per cent! The corr esponding long-run elasticities are -0.05 and -0.015.
The dummy variables for 1986 and 1987 are significant in all models, except for model (4) and the dummy variable for 1987 for model (3) and (6). The importance of these variables supports the overshooting hypothesis meaning that financial deregulation and/or revalu ation of future income increased the growth in consumer expenditures considerably during these two years. Inclusion of the debt variable into the model reduces the size and signif icance of the parameters for the dummy variables and in model (4) both are insignificant.
One interpretation of model (4) is that the consumption boom in the second half of the 1980s is explained entirely by the arguments in the consumption function. The model does not unveil any credit constrained consumers. Habit formation and the predetermined asset to income ratio are of importance for consumption. Using growth rate in debt and the PCI variable for income expectations and/or income uncertainty gives a model that excludes the dummy for omitted factors.
Figure 5
Recursive coefficients of the confidence index for the personal financial situation, PCI, for model (7) in Table 5 - As has been extensively discussed earlier, consumption growth has been quite volatile during the 1980s and the beginning of the 1990s. Despite this, the Muellbauer & Murphy model fits the data surprisingly well. Model (7) of Table 5 is displayed in Figure 4 . The figure shows that the covariation between fitted and actual consumption growth is high, and that the model tracks the boom-to-bust cycle of consumption growth remarkably well.
Further, there is no indication of serial correlation in the disturbances. The residuals tend not to be larger in the 1990s but, at conventional significance levels, we cannot reject the null hypothesis for Chow's forecast test for different time periods between 1990-94.
We have also examined whether the effect of the PCI variable is stable or not by computing recursive estimate, see Figure 5 . Contrary to the Euler equation case, see Figure 3 , the effect of the PCI variable is quite stable for the solved-out consumption function. In this model we include traditional "long-run" variables and proxy variables to capture unce rtainty effects and/or income expectations. It is obvious that the inclusion of these variables lead to more stable estimates of the effect of the PCI variable.
Concluding remar ks
The role of confidence indices in explaining consumption growth in Sweden during the period 1975-94 is analysed. We first analysed which variables influence the levels of the confidence indices. Two important such factors are found to be changes in real interest rates and changes in the inflation rate. Of the two forward-looking indices considered, the one regarding the personal financial situation is found to be more closely related to changes in consumption than the index regarding the general economic situation. The latter has no additional information content in the presence of the former. In a crude analysis the personal financial situation index explains about 37 % of the variance in the growth rate of consumption. The index has an important significant effect even in the presence of other variables in the two types of consumption models that are considered, an Euler equation and a solved-out consumption model. In the latter model, the confidence index increases the explained part of the variance in consumption growth from about 0.69 to 0.76. The real after-tax interest rate and the change in the inflation rate are important determinants of co nsumption. Financial wealth is more important than housing wealth and changes in debt also influence consumption. The solved-out consumption model is able to reflect the Swedish boom-to-bust cycle in consumption remarkably well.
Appendix: The solved-out consumption function
It should be noted that the asset to income ratio in equation (4) is not expressed in log arithmic terms. One advantage of this approach is that assets now can be disaggregated in an easy way after the degree of liquidity. To illustrate this point Muellbauer & Murphy (1993a,b) use a simplified consumption function where consumption is a linear function of income and assets with a multiplicative error term, 1 + ω. c = (α 1 y + α 2 A -4 )(1 + ω) → c = α 1 y(1 + (α 2 /α 1 )A -4 /y)(1 + ω)
In the second part of equation (A1) the expression is rewritten and we can now take logs on both side of the equation and if (α 2 /α 1 )A -4 /y and ω are small then ln(1 + (α 2 /α 1 )A -4 /y) and ln(1 + ω) can be approximated by (α 2 /α 1 )A -4 /y and ω. The asset to income ratio (measured as net financial wealth and housing stock) on a yearly basis is around 2, the weighted mpc out of these two assets is 0.04 (using the reported mpc from Berg & Bergström (1991) ) and the mpc out of income is around 0.95. Thus the term ( α 2 /α 1 )A -4 /y is small and ln(1 + (α 2 /α 1 )A -4 /y) can be approximated by γA -4 /y, where γ = α 2 /α 1 . After taking logs and making the approximations the consumption function can be written as:
lnc ≈ constant + lny + γA -4 /y + ω
Note that the mpc out of income, α 1 , now is the exponential of the constant term and the mpc out of assets, α 2 , is deflated by the mpc out of income. After assuming habit formation or adjustment cost in consumption and a fraction of income accruing to consumers who are liquidity constrained the consumption function can be written as equation (4).
